ATTACHVENT 3

SCOPE OF WORK FOR A RCRA FACI LI TY | NVESTI GATI ON

PURPOSE

The purpose of this RCRA Facility Investigation (RFlI) is to
determ ne the nature and extent of releases of hazardous waste or
constituents fromregulated units, solid waste nanagenent units,
and ot her source areas at the Facility and to gather al

necessary data to support the Corrective Measures Study. The RF
must include characterization of the facility (processes, waste
managenent, etc), environnental setting, source areas, nature and
extent of contam nation, mgration pathways (transport

mechani snms) and all potential receptors.

SCOPE

The docunents required for a RFlI are, unless the Departnent of
Toxi ¢ Substances Control (Departnent) specifies otherw se, a
Current Conditions Report, a RCRA Facility Investigation Wrkpl an
and a RCRA Facility Investigation Report. The scope of work
(SOWN for each docunment is specified below. The SOM are

i ntended to be flexible docunents capabl e of addressing both
sinple and conplex site situations. |[|f the Owmer/ Operator or
Respondent can justify, to the satisfaction of the Departnent,
that a plan and/or report or portions thereof are not needed in
the given site specific situation, then the Departnent may waive
that requirenent.

The scope and substance of the RFI should be focused to fit the
conplexity of the site-specific situation. It is anticipated
that Owner/ Operator's or Respondent's of sites with conpl ex
envi ronnental problens may need nore extensive RFI's than other
facilities with | ess conpl ex problens.

The Departnent may require the Owmer/ Operator or Respondent to
conduct additional studies beyond what is discussed in the SON
in order to neet the objectives of the RFI. The Omner/ Qper at or
or Respondent will furnish all personnel, nmaterials and services
necessary to conduct the additional tasks.

A. Current Conditions Report

The Current Conditions Report nust describe existing
i nformation pertinent to the facility including operations,
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processes, waste managenent, geol ogy, hydrogeol ogy,

contami nation, mgration pathways, potential receptor

popul ations and interimcorrective neasures. The required
format for a current conditions report is described bel ow
If sone of this information does not exist, so indicate in
t he applicabl e section.

| nt roducti on

1.1 Purpose

Descri be the purpose of the current conditions report
(e.g., sunmary and eval uation of existing informtion
related to the facility; required as a conponent of
RFI) .

1.2 Ogani zati on of Report

Descri be how the report is organized.
Facility Description

Summari ze background, current operations, waste managenent
and products produced at the facility. Include a map that
shows the general geographic |ocation of the facility.

Describe current facility structures including any
bui | di ngs, tanks, sunps, wells, waste nanagenent areas,
| andfills, ponds, process areas and storage areas.

Include detailed facility naps that clearly show current
property |ines, the owners of all adjacent property,
surroundi ng | and use (residential, comrercial, agricultural,
recreational, etc.), all tanks, buildings, process areas,
utilities, paved areas, easenents, rights-of-way, waste
managenent areas, ponds, landfills, piles, underground
tanks, wells and other facility features.

Facility History

3.1 Omership History

Descri be the ownership history of the facility.

3.2 Operational History

Describe in detail how facility operations, processes
and products have changed over tinme (historical aerial
phot ographs coul d be useful for this purpose).
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Requl atory Hi story

Describe all permts (including waste discharge

requi renents) requested or received, any enforcenent
actions taken by the Departnent or designated agencies
and any closure activities that are planned or

under way.

Wast e Generation

Descri be all wastes (solid or hazardous) that have been
generated at the facility. Include approximte waste
vol unes generated and sumrari es of any waste anal ysis
data. Show how t he waste stream (vol une and chem ca
conposi tion) has changed over tine.

Wast e Managenent

Describe in detail all past solid and hazardous waste
treatment, storage and di sposal activities at the
facility. Show how these activities have changed over
time and indicate the current status. Make a clear

di stinction between active waste managenent units and
ol der out of service waste nanagenent units. Ildentify
whi ch waste managenent units are regul ated under RCRA
or California Health and Safety Code.

I ncl ude maps showing: (1) all solid or hazardous waste
treatnment, storage or disposal areas active after
Novenber 19, 1980, (2) all known past solid waste or
hazar dous waste treatnent, storage or disposal areas
regardl ess of whether they were active on Novenber 19,
1980 and (3) all known past or present underground
tanks or pi pi ng.

Spill and Di scharge Hi story

Provi de approxi nate dates or periods of past product
and waste spills, identify the materials spilled and

descri be any response actions conducted. |Include a
summary of any sanpling data generated as a result of
the spill. Include a map showi ng approxi nate | ocations
of spill areas at the facility.

Chronology of Critical Events

Provide a chronological list (including a brief
description) of nmjor events, comrunications,
agreenents, notices of violation, spills, discharges
that occurred throughout the facility's history.
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Envi ronnmental Setting

4.1 Location/lLand Use

4.

4.

4.

4.

4.
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4

5

6

Di scuss facility size, location and adjacent |and use.
I ncl ude a rough denographic profile of the human

popul ati on who use or have access to the facility and
adj acent lands. Provide approximte distance to
nearest residential areas, schools, nursing hones,
hospi tal s, parks, playgrounds, etc.

Local Ecol oqgy

Descri be any endangered or threatened species near the
facility. Include a description of the ecol ogica
setting on and adjacent to the facility. Provide
approxi mat e di stance to nearest environnentally
sensitive areas such as marsh | ands, wetl ands, streans,
oceans, forests, etc.

Topogr aphy and Surf ace Drai nage

Descri be the regional and site specific topography and
surface drainage patterns that exist at the facility.
Include a map that shows the topography and surface

dr ai nage depicting all waterways, wetlands,

fl oodpl ai ns, water features, drainage patterns and
surface water contai nment areas.

dinmate

Di scuss nmean annual tenperatures, tenperature extrenes,
25-year 24-hour maxi mumrainfall, average annua
rainfall, prevailing wind direction, etc.

Surface Water Hydrol oqgy

Describe the facility's proximty (distance) and access
to surface water bodies (e.g., coastal waters, | akes,
rivers, creeks, drainage basins, floodplains, verna
pool s, wetlands, etc.). Describe flows on-site that

| ead to hol ding basins, etc., and describe flows that

| eave the site.

CGeol ogy

Descri be the regional and site specific geol ogy

i ncluding stratigraphy and structure. Include a

geol ogi ¢ map and cross-sections to show t he subsurface
structure. Cross-sections should be at a natural scale
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4.

7

8

(vertical equals horizontal) and of sufficient detai

to accurately plot cut and fills, alluvium and
structural features. Cross-sections should be taken on
a grid pattern oriented nornmal to major geol ogic
structure and spaced cl ose enough to determ ne geol ogy
and ground water flow on a unit-by-unit basis.

Hydr ogeol oqgy

Descri be the regional and site specific hydrogeol ogic
setting including any information concerning | oca

aqui fers, ground water |evels, gradients, flow

di rection, hydraulic conductivity, and velocity.

I nclude potentionetric surface contour maps. Describe
t he beneficial uses of the ground water (e.g., drinking
wat er supply, agricultural water supply, etc.). Plot
ground wat er el evations on the geol ogic cross-sections
and i ndicate ground water flow directions and |ikely
cont am nant pat hways. Describe tenporal variations
(seasonal and historical).

G ound Water Mbnitoring System

Describe the facility's ground water nonitoring system
including a table detailing the existing wel
construction. The table nust, at a mininum identify
the followi ng construction details for each well:

well 1D

Conmpl etion Date

Drilling Method

Bor ehol e Di aneter (inches)

Vel | Casing D aneter and Type
Measuring Point Elevation (feet MSL)
Borehol e Depth (feet BGS)

Depth of Well (feet)

Screened | nterval

For mati on Screened

Slot Size & Type (inches)

Filter Pack Materi al

Filter Pack Thi ckness and Spaci ng
Type of Filter Pack Seal

Thi ckness of Filter Pack Seal

Punp System (dedi cated or non-dedi cat ed)
Type of Punp and Depth in the Wl
Approxi mate Depth to Water (feet BGS)

If some of this information is not avail able, so

indicate on the table with an "NA'". {BGS: Bel ow G ound
Surface, MSL: Mean Sea Level}
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The nmonitoring well |ocations nust be shown on the
facility map (see Section A .2 of this Attachnent).

Exi sting Degree and Extent of Contam nation

For each nmedi um where the Permt or Order identifies a

rel ease (e.g., soil, ground water, surface water, air,
etc.), describe the existing extent of contam nation. This
description nust include all available nonitoring data and
qualitative information on the |ocations and | evel s of
contanmination at the facility (both onsite and offsite).
Include a general assessnent of the data quality, a nap
showi ng the | ocation of all existing sanpling points and
potential source areas and contour maps showi ng any exi sting
ground water plunes at the facility (if ground water

rel ease). Highlight potential ongoing rel ease areas that
woul d warrant use of interimcorrective neasures (see
Section 8, Interim Corrective Measures).

5.1 Previous |lnvestigations

List and briefly describe all previous investigations
that have occurred at the facility, agencies (e.g., the
Departnent's Site Mtigation Branch, the Regi onal \Water
Quality Control Board, etc.) which required and/or
oversaw t he investigations, and agency contacts.

Potential M gration Pathways

6.1 Physical Properties of Contam nants

Identify the applicabl e physical properties for each
contam nant that may influence how t he contam nant
noves in the environnent. These properties could

i nclude nelting point (degrees C), water solubility
(rmg/ 1), vapor pressure (nm Hg), Henry's |aw const ant
(atmnB/nol), density (g/cc), dynamc viscosity (cp),
ki nematic viscosity (cs), octanol/water partition
coefficient (log Kow), soil organic carbon/water
partition coefficient (log koc) and soil/water
partition coefficients, etc. Include a table that
sumari zes the applicabl e physical properties for each
cont am nant .

6.2 Conceptual Mdel of Contam nant M gration

Devel op a conceptual nodel of contam nant m gration.
The conceptual nodel consists of a working hypothesis
of how the contam nants may nove fromthe rel ease
source to the receptor population. The conceptua



nodel is devel oped by | ooking at the applicable

physi cal paraneters for each contam nant and assessi ng
how t he contam nant nay migrate given the existing site
condi tions (geologic features, depth to ground water,

etc.).

Descri be the phase (water, soil, gas, non-aqueous) and
| ocati on where contam nants are likely to be found
(e.g., if a ground water contam nant has a | ow water
solubility and a high density, then the contam nant
will likely sink and be found at the bottom of the
aqui fer, phase: non-aqueous). Include a discussion of

potential transformation reactions that could inpact
the type and nunber of contami nants (i.e., what

addi tional contam nants coul d be expected as a result
of biotic and abiotic transformation reactions given
the existing soil conditions).

A typi cal conceptual nodel should include a discussion
simlar to the follow ng: benzene, ethyl benzene,

tol uene and xyl enes are potential contam nants at the
facility. Based on their high vapor pressures and
relatively low water solubilities (see Henry's Law
constant), the primary fate of these conmpounds in
surface soils or surface water is expected to be

vol atilization to the atnosphere. These nono-cyclic
aromati ¢ hydrocarbons may | each fromsoils into ground
water. The | og koc (soil organic carbon/water
partition coefficient) values for these conpounds
ranges from1.9 to 4.0, indicating that sorption to
organic matter in soils or sedinents may occur only to
alimted extent.

Potential Inpacts of Existing Contam nation

Descri be the potential inpacts on human health and the

envi ronnent from any exi sting contam nation and/or ongoi ng
activities at the facility. This description nmust consider
the possible inmpacts on sensitive ecosystens and endangered
species as well as on local populations. Potential inpacts
fromany releases to ground water, surface water, soi
(including direct contact with contam nated surface soil)
and air (including evaporation of volatile organic conpounds
fromcontam nated soil) nust be discussed. |[If air could be
a significant pathway, soil gas or vapor en ssions and/or
anbient air nonitoring should be descri bed.

7.1 G ound Water Rel eases

Identify all wells (rmunicipal, donestic, agricultural,
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7.

2

i ndustrial, etc.) within a 1-mle radius of the
facility. Include a sunmmary of avail abl e water
sanpling data for any identified municipal, industria
or donestic supply wells.

Develop a well inventory table that lists the follow ng
items for each identified well:

Wl | Desi gnation

State ID

Reported Oaner

Driller

Dat e of Conpl etion

Oiginal Use of Wl

Current Use of Wel

Drilling Method

Bor ehol e Di aneter (inches)
Casing D aneter (inches)
Perforated Interval (feet)
Gravel Pack Interval (feet)
Total Well Depth (feet)

Depth to Water (feet bel ow ground surface)
Date of Water Level Measurenent

If some of this information is not avail able, so
indicate on the table with an " NA"

Include a regional map showing the facility, ground
water flow direction (if known) and the |ocation of al
identified wells within a 1-mle radius of the
facility.

Identify and descri be any potential ground water
di scharge to surface water bodies.

Identify and list all relevant and applicabl e water
standards for the protection of hunman health and the
envi ronnent (e.g., maxi mum contam nant |evels, water
qual ity standards, etc).

Surface Water Rel eases

Di scuss the facility's potential inpact on surface
water within a 2-mle radius of the facility. Describe
the potential beneficial uses of the surface water
(e.g., drinking water supply, recreational,

agricultural, industrial, or environnentally
sensitive). ldentify all water supply intake points
and contact areas within a 2-mle radius of the
facility. Include a summary of the npbst recent water
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sanpling data avail able for each of the identified

wat er supply intake points. Include a description of
the biota in surface water bodies on, adjacent to, or
whi ch can be potentially affected by the release. Also
sumari ze any avail abl e sedi nent sanpling dat a.

Include a regional map showing the facility, surface
water flow direction, beneficial use areas, and the

| ocation of any identified water supply intake points
or contact areas that are within a 2-mle radius of the
facility.

7.3 Sensitive Ecosystens/Habitats

Di scuss the facility's potential inpact on sensitive
ecosyst ens.

InterimCorrecti ve Measures and Stabilizati on Assessnent

Identify all corrective neasures that were or are being
undertaken at the facility to stabilize contam nant

rel eases. Describe the objectives of the corrective
nmeasures i ncluding how the neasure is mtigating a potentia
threat to human health and the environnent. Sunmarize the
design features of the corrective neasure. Include a
schedul e for conpleting any ongoi ng or future work.

Identify and describe potential interimcorrective neasure
alternatives that could be inplenented inmediately to
stabilize any ongoing rel eases and/or prevent further

m gration of contam nants and control source areas.

Dat a Needs

Assess the ampbunt and quality of existing data concerning
the facility and determ ne what additional infornmation nust
be collected to neet the objectives of the RFI. This
assessnment nust identify any additional information that may
be needed to (1) support devel opnent of interimmeasures for
early action and (2) adequately eval uate and conpare
corrective nmeasures alternatives (e.g., field work,
treatability studies, conputer nodeling, literature

sear ches, vendor contacts, etc.). For exanple, if soi

vapor extraction (SVE) is a likely option to address

contam nation at the facility, then the RFI should coll ect
applicable field data to assess SVE (e.g., soil gas

anal ysis, depth to ground water, etc.). The RFlI Wrkpl an
nmust detail how this additional information will be
col | ect ed.



10.

Ref er ences

Provide a |list of references cited in the Current Conditions
Report.

RCRA Facility Investigation Wrkpl an

The RFI Wbr kpl an shal |l define the procedures necessary to:

o

Gat her all necessary data to determ ne where interim
neasures are needed and to support the use of interim
nmeasures to address inmedi ate threats to human heal th
and/or the environnent, to prevent or mnimze the
spread of contam nants, to control sources of

contami nation and to accelerate the corrective action
process (required for all rel eases);

Characterize the presence, nagnitude, extent
(horizontal and vertical), rate of novenment and
direction of any ground water contam nation in and
around the facility (only required for releases to
ground wat er);

Characterize the geol ogy and hydrogeol ogy in and around
the facility (only required for releases to ground
wat er and possibly for releases to soil);

Characterize the presence, nagnitude, extent
(horizontal and vertical), rate of novenment and
direction of any soil contami nation in and around the
facility (only required for releases to soil);

Characterize the presence, nagnitude, extent
(horizontal and vertical), rate of novenment and
direction of any soil gas contam nation in and around
the facility (may be required for rel eases to ground
wat er and/ or soil depending on the circunstances);

Characterize the presence, nagnitude, extent

(horizontal and vertical), rate of novenent and
direction of any surface water contam nation (includes
surface water sedinments) at the facility (only required
for releases to surface water);

Characterize the presence, nagnitude, extent
(horizontal and vertical), rate of novenment and
direction of any air releases at the facility (only
required for air rel eases);

Characterize any potential sources of contam nation
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2.

(required for all rel eases);

0 Characterize the potential pathways of contam nant
mgration (required for all releases);

0 Identify any actual or potential receptors (required
for all rel eases);

0 Gather all data to support a risk and/or ecol ogi ca
assessnent (if required);

0 Gat her all necessary data to support the Corrective
Measures Study (required for all releases). This could
i ncl ude conducting treatability, pilot, |aboratory
and/ or bench scale studies to assess the effectiveness
of a treatnent nethod.

The RFI Wbrkpl an shall describe all aspects of the

i nvestigation, including project nanagenent, sanpling and
analysis, well drilling and installation and quality
assurance and quality control. [If the scope of the

i nvestigation is such that nore than one phase is necessary,
the "Phase 1" RFI Workplan must include a sumary
description of each phase. For exanple, the first phase of
a RFlI could be used to gather information necessary to focus
the second phase into key areas of the facility that need
further investigation.

The required format for a RFl Wbrkplan is described bel ow
I ntroduction

Briefly introduce the RFI Workplan. Discuss the Order or
Permt requiring the RFlI and how the RFI Workplan is

or gani zed.

I nvestigati on Cbjectives

2.1 Project CObjectives

Descri be the overall objectives and critical elenents
of the RFI. State the general infornmation needed from
the site (e.g., soil chem stry, hydraulic conductivity
of aquifer, stratigraphy, ground water flow direction,
identification of potential receptors, etc.). The
general information should be consistent with the

obj ectives of the RFI and the data needs identified in
the Current Conditions Report.

2 Data Quality Qbjectives
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Provide data quality objectives that identify what data
are needed and the intended use of the data.

Proj ect Managenent

Descri be how the investigation will be nmanaged, including
the followi ng information:

0 Organi zation chart show ng key personnel, |evels of
authority and |ines of conmunication;

0 Proj ect Schedul e; and
0 Esti mat ed Proj ect Budget.
Identify the individuals or positions who are responsi bl e

for: project managenent, field activities, |aboratory
anal ysi s, database managenent, overall quality assurance,

data validation, etc. |Include a description of
qual i fications for personnel performng or directing the
RFI, including contractor personnel.

Facility Background

Sunmmari ze exi sting contam nation (e.g., contam nants,
concentrations, etc.), |local hydrogeol ogic setting and any
ot her areas of concern at the facility. Include a nap
showi ng the general geographic |ocation of the facility and
a nore detailed facility map showi ng the areas of

contam nation. Provide a reference to the Current

Condi tions Report and/or other applicable docunents as a
source of additional information.

Field Investigation

5.1 Task Description

Provide a qualitative description of each investigation
task. Exanple tasks may include, but are not limted
to the follow ng:

Task 1: Surface Soil Sanpling
Task 2: Sur face CGeophysics, Subsurface Soil Boring,
and Bor ehol e Geophysi cs

Task 3: Data Gathering to Support Interim Corrective
Measur es

Task 4: Monitoring Well Installation

Task 5: Aqui fer Testing

Task 6: Ground Water Sanpling

Task 7: Potential Receptor ldentification
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5.

5.

2

3

Task 8: Treatability Studies

Rati onal e for Sanpling

Descri be where all sanples will be collected (location
and depth), types of nedia that will be sanpled and the
anal ytical paranmeters. Explain the rationale for each
sanpling point, the total nunber of sanpling points,
and any statistical approach used to select these

poi nts. The conceptual nodel of contam nant mgration
devel oped in the Current Conditions Report should be
consi dered when sel ecting sanpling |ocations and

depths. If sone possible sanpling points are excl uded,
expl ain why. Describe any field screening techni ques
that will be used to identify sanples for |aboratory
anal ysis. Include the rationale for use of field

screeni ng techniques and criteria for sanple sel ection.
5.2.1 Background Sanpl es

Background sanpl es shoul d be anal yzed for the
conpl ete set of paranmeters for each nedi um
treat sedinents, surface soils and subsurface
soils as separate nedia. Background sanpl es
are col |l ected, nunbered, packaged, and seal ed
in the sane manner as ot her sanples. For

|l ong term and/ or especially |arge projects,

it is recoomended that 10% of sanples
col | ected be from background | ocati ons.

Sanpl e Anal ysi s

Li st and di scuss all anal yses proposed for the project.
Include a table that summari zes the foll ow ng
i nformati on for each analysis to be perforned:

0 Anal yti cal Paraneters
0 Anal yti cal Method Reference Nunber (from USEPA SW
846)

0 Sanpl e Preparation and/or Extraction Method
Ref erence Number (from USEPA SW 846)

0 Detection and Practical Quantitation Limts (Data
above the detection Iimt but below the practica
quantitation limt nust be reported with the
esti mated concentration.)

Di scuss the rationale for selection of the analytical
paranmeters. The rationale nust relate to site history
and the RFlI objectives. The achievabl e detection
limts or quantitation limts stated in the sel ected
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5.

4

net hods nust be adequate for valid conparisons of

anal ytical results against any action |evels or
standards. For exanple, the objective my be to

coll ect ground water data for conparison w th Maxi mum
Cont ami nant Levels (MCL's). If this were the case, it
woul d be inportant to ensure that any ground water test
met hods had detection limts belowthe MCL's. G ve an
explanation if all sanples fromthe sane nmedi um w ||
not be anal yzed for the sanme paraneters.

Provi de the name(s) of the laboratory(s) that will be
doi ng the anal ytical work. |ndicate any speci al

certifications or ratings of the |aboratory. Describe
the steps that will be taken to select and pre-qualify
anal ytical |aboratories to be used including any

previous audits and/or other criteria. |If a definite
| aboratory has not yet been selected, list at least 3

| aboratories that are being considered for the
anal yti cal work.

Sanpl e Col | ecti on Procedures

Descri be how sanpling points will be selected in the
field, and how these locations will be docunented and
mar ked for future reference. |If a sanpling grid wll

be used, describe the dinensions and | ay out planned
for the grid.

Qutline sequentially or step-by-step the procedure for
collecting a sanple for each nedium and each different
sanpling technique. Include a description of sanpling
equi pnent (including materials of construction), field
nmeasur enents, sanple preservation, housekeepi ng/

cl eanl i ness techni ques and well purging procedures.
The procedure described nust ensure that a
representative sanple is collected, and that sanple
handl i ng does not result in cross contam nation or
unnecessary | oss of contam nants. Special care in
sanpl e handling for volatile organic sanples nust be
addr essed.

Descri be how and when duplicates, blanks, |aboratory
qual ity control sanples and background sanples will be
collected. |If sanples will be filtered, describe
filtration equi pment and procedures.

The Omner/ Operator or Respondent nust i nclude
sufficient maps and tables to fully describe the
sanpling effort. This shall include, at a m ninum a
map showi ng all proposed sanpling |ocations and tables
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5.
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4.
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that contain the follow ng infornmation

Sanpl e Col |l ecti on Tabl e:

Sanpl i ng Location/ I nterval

Anal ytical Paraneters (e.g., volatile organic
compounds)

Anal yti cal Method Nunber

Medi um

Preservati on Met hod

Hol di ng Tinmes (as specified in USEPA SW 846)

Contai ners (quantity, size, type plus footnotes that
di scuss source and grade of contai ners)

Sanpl e Sunmary Tabl e:

Sanpl e Description/Area (include QC sanpl es)
Anal yti cal Paraneters

Anal yti cal Method Nunber

Preparation or Extraction Method Nunber

Medi um

Nunber of Sanple Sites

Nunber of Anal yses

Equi prrent Decont ami nati on

Descri be the decontam nati on procedure for al
drilling, sanpling equipnment (including netal

sl eeves), and field-paranmeter testing equi pnent.

The followi ng is a reconmended generic procedure
for decontam nation of sanpling equi pnent:

0 Wash wi th non- phosphat e det er gent

0 Tap water rinse

0 0.1Mnitric acid rinse (when cross
contam nation fromnetals is a concern)

0 Dei oni zed/ di stilled water rinse

0 Pesti ci de grade solvent rinse (when

sem vol atil es and non-vol atil e organic
contam nation may be present)
0 Dei oni zed/ di stilled water rinse (tw ce)
0 Organic free water rinse (HPLC grade)

The above procedure is not appropriate for every
field condition. Cearly docunent the
decont am nati on procedures.

Equi prent Cal i brati on and Mi nt enance
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5.

5.

4.3

4.4

Logbooks or pre-formatted calibrati on worksheets
shoul d be naintained for najor field instrunents,
to docunent servicing, nmaintenance and instrunent
nodi fication. The calibration, maintenance and
operating procedures for all instrunments,

equi pnent and sanpling tools nust be based upon
manuf acturer's instructions. List all field

equi pnent to be used, specify the

mai nt enance/ cal i bration frequency for each

i nstrunment and the calibration procedures
(referenced in text and included in appendices).

Sanpl e Packagi ng and Shi pnent

Descri be how sanples will be packaged and shi pped.
Al'l applicabl e Departnment of Transportation
regul ati ons nust be foll owed.

Sanpl e Docunent ati on

Di scuss the use of all paperwork including field
not ebooks, record | ogs, photographs, sanple

paperwor k, and Chain of Custody forns (include a
bl ank copy in RFlI Wrkplan Appendi ces) and seal s.

Descri be how sanple containers will be | abel ed and
provi de an exanple label if available. At a

m ni mum each sanpl e contai ner | abel should

i nclude: project ID, sanple |ocation, analytica
paraneters, date sanpled and any preservative
added to the sanple.

A bound field | og book nmust be maintained by the
sanpling teamto provide a daily record of events.
Field | og books shall provide the nmeans of
recording all data regarding sanple collection

Al'l docunentation in field books nust be nmade in
permanent ink. |If an error is nade, corrections
nmust be made by crossing a |line through the error
and entering the correct information. Changes
must be initialed, no entries shall be obliterated
or rendered unreadable. Entries in the |og book
must include, at a mninum the follow ng for each
day' s sanpli ng:

Dat e

Starting Tine

Met eor ol ogi cal Conditions

Fi el d Personnel Present

Level of Personal Protection
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5.

5.

4.

4.

5

6

Site ldentification

Fi el d Qobservati ons/ Paraneters

Sanpl e ldentification Numbers

Location and Description of Sanpling Points
Nunber of Sanples Coll ected

Time of Sanple Collection

Si gnhature of Person Making the Entry
bservation of Sanple Characteristics

Phot o Log

Devi ati ons

Di sposal of Contam nated Materials

Descri be the storage and di sposal nethods for al
contam nated cuttings, well devel opnment and purge
wat er, di sposabl e equi pnent, decontam nation

wat er, and any other contam nated materials. The
waste material nust be di sposed of in a manner
consistent with local, state and federa
regul ati ons.

St andard Qperating Procedures

I f Standard Operating Procedures (SOPs) are

ref erenced, the rel evant procedure nust be
sumari zed in the RFI Workplan. The SOP nust be
specific to the type of tasks proposed and be
clearly referenced in the RFI Wirkplan. The SOP
nmust al so be directly applicable, as witten, to
the RFI Workpl an; otherw se, nodifications to the
SOP nust be discussed. Include the full SOP
description in the RFl Wrkpl an appendi x.

5.5 Well Construction and Aquifer Testing

When new nonitoring wells (or piezoneters) are
proposed, describe the drilling method, well design and
construction details (e.g., depth of well, screen

| ength, slot size, filter pack material, etc.) and

wel | devel opnment procedures. Describe the rationale
for proposed well locations and selection of all wel
desi gn and construction criteria (i.e., provide
rationale for selection of slot size and screen

| engt h).

When aquifer testing is proposed, describe the
testing procedures, flowrates, which wells are
i nvol ved, test periods, how water levels will be
nmeasured, and any other pertinent information.
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Qual ity Assurance and Quality Control

Quality control checks of field and | aboratory sanpling and
anal ysis serve two purposes: to docunent the data quality,
and to identify areas of weakness within the neasurenent
process whi ch need correction.

Include a summary table of data quality assurance objectives
that, at a mninum I|ists:

Anal ysis G oup (e.g., volatile organic conpounds)
Medi um

Practical Quantitation Limts (PQ)

Spi ke Recovery Control Limts (%)

Duplicate Control Limts +/-(RPD)

QA Sanpl e Frequency

Data Val i dati on

OO0OO0OO0O0OO0O0

A reference may note the specific pages from USEPA' s SW 846
@ui dance Docunent that |list the test method objectives for
preci sion and accuracy. |If the field and | aboratory
nunerical data quality objectives for precision are the sane
and presented on a single table, then a statenent should be
made to this effect and added as a footnote to the table
(e.g., "These limts apply to both field and | aboratory
duplicates"). Include a copy of the analytical |aboratory
qual ity assurance/quality control plan in the appendi ces of
the RFI Workpl an and provi de the equations for cal cul ating
preci sion and accuracy.

6.1 Field Quality Control Sanpl es

6.1.1 Field Duplicates

Duplicates are additional sanples that nust be
coll ected to check for sanpling and anal ytica
precision. Duplicate sanples for all paraneters
and nmedi a nust be collected at a frequency of at
| east one sanple per week or 10 percent of all
field sanpl es, whichever is greater.

Dupl i cates shoul d be collected from points which
are known or suspected to be contam nated. For

| arge projects, duplicates should be spread out
over the entire site and collected at regul ar

i ntervals.

Dupl i cates nust be coll ected, nunbered, packaged,

and sealed in the sane manner as ot her sanples;
dupl i cate sanpl es are assi gned separate sanple
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6.

1.

2

nunbers and submitted blind to the | aboratory.
Bl ank Sanpl es

Bl anks are sanples that nust be collected to check
for possible cross-contam nation during sanple
col l ection and shipnment and in the | aboratory.
Bl ank sanpl es shoul d be anal yzed for al

paranet ers being evaluated. At |east one bl ank
sanpl e per day nust be done for all water and air
sanpling. Additionally, field blanks are required
for soil sanpling if non-dedicated field

equi pnent is being used for sanple collection.

Bl ank sanpl es nust be prepared using anal ytically-
certified, organic-free (HPLC-grade) water for
organi c paraneters and netal -free (dei oni zed-
distilled) water for inorganic paranmeters. Bl anks
nmust be col | ected, nunbered, packaged, and seal ed
in the sane manner as other sanples; blank
sanpl es are assigned separate sanple nunbers and
submtted blind to the | aboratory. The foll ow ng
types of blank sanples nmay be required:

Equi prrent Bl ank: An equi pnent bl ank nust be

coll ected when sanpling equi pnment (e.g., bladder
punp) or a sanple collection vessel (e.g., a
bail er or beaker) is decontam nated and reused in
the field. Use the appropriate "blank" water to
rinse the sanpling equipnent after the equi pnent
has been decontam nated and then collect this
water in the proper sanple containers.

Field Bottle Blank: This type of blank nust be
col | ected when sanpling equi pnent decontam nati on
is not necessary. The field bottle blank is
obt ai ned by pouring the appropriate "blank" water
into a container at a sanpling point.

6.2 Laboratory Quality Control Sanples

Laboratories routinely perform nedi um spi ke and

| aboratory duplicate analysis on field sanples as a
quality control check. A mninmumof one field sanple
per week or 1 per 20 sanples (including field blanks
and duplicates), whichever is greater, nust be

desi gnated as the "Lab QC Sanple" for the nedi um and
| aboratory duplicate anal ysis.

Laboratory quality control sanples should be sel ected
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from sanpling points which are suspected to be
noderately contam nated. Label the bottles and al
copi es of the paperwork as "Lab QC Sanple"; the

| aboratory nust know that this sanple is for their QC
anal yses. The first |aboratory QC sanple of the
sanpling effort should be part of the first or second
day' s shipnent. Subsequent |aboratory QC sanpl es
shoul d be spread out over the entire sanpling effort.

For water media, 2-3 times the normal sanpl e vol une
nmust be collected for the [ aboratory QC sanple.
Addi ti onal volune is usually not necessary for soi
sanpl es.

6.3 Performance System Audits by the Oaner/ Qperator or
Respondent

This section should describe any internal performance
and/ or system audit which the Omer/ Cperator or
Respondent will conduct to nonitor the capability and
performance of the project. The extent of the audit
program shoul d reflect the data quality needs and

i ntended data uses. Audits are used to quickly
identify and correct problens thus preventing and/or
reducing costly errors. For exanple, a perfornance
audit could include nonitoring field activities to
ensure consistency with the workplan. |If the audit
strategy has al ready been addressed in a QA program
pl an or standard operating procedure, cite the
appropriate section which contains the information.

Dat a Managenent

Descri be how i nvestigation data and results will be
eval uat ed, docunented and managed, i ncl udi ng devel opnent of
an anal ytical database. State the criteria that wll be

used by the project teamto review and determ ne the quality
of data. To docunent any quality assurance anonalies, the
RFI QC Summary Fornms (see Appendix A of this attachnent)

nmust be conpl eted by the anal ytical |aboratory and submtted
as part of the RFlI Report. |In addition, provide exanples of
any other forms or checklists to be used.

Identify and di scuss personnel and data managenent
responsibilities, all field, |aboratory and other data to be
recorded and nmi ntai ned, and any statistical mnethods that
may be used to mani pul ate the dat a.
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Ref er ences
Provide a list of references cited in the RFI Wrkpl an.
RCRA Facility Investigation Report

A RFl Report nust be prepared that describes the entire site
i nvestigation and presents the basic results. The RF

Report nust clearly present an eval uation of

i nvestigation results (e.g., all potential contam nant
source areas nust be identified, potential migration

pat hways nust be described, and affected nmedia shown, etc.).

The RFI Report nust al so include an eval uation of the

conpl eteness of the investigation and indicate if additiona
work is needed. This work could include additiona

i nvestigation activities and/or interimcorrective neasures
to stabilize contam nant rel ease areas and |imt contam nant
mgration. |If additional work is needed, the Owner/ Qperat or
or Respondent mnust submt a Phase 2 RFI Workpl an and/ or
InterimCorrective Measures Workpl an nust be submitted to
the Departnment along with the RFI Report.

At a minimum the RFlI Report rmnust include:

0 A summary of investigation results (include tables that
summari ze anal ytical results).

0 A conpl ete description of the investigation, including
all data necessary to understand the project in its
entirety including all investigative nethods and

pr ocedur es.

0 A di scussion of key decision points encountered and
resol ved during the course of the investigation.

0 Graphi cal displays such as isopleths, potentionetric
surface maps, cross-sections, plunme contour maps
(showi ng concentration |levels, isoconcentration
contours), facility maps (show ng sanple | ocations,
etc.) and regi onal maps (show ng receptor areas, water
supply wells, etc.) that describe report results.

Hi ghlight inportant facts such as geol ogic features
that may affect contam nant transport.

0 Tables that list all chemstry data for each nedi um
i nvesti gat ed.

0 An anal ysis of current and existing ground water data
toillustrate tenporal changes for both water chem stry
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and piezonetric data (use graphics whenever possible).

0 A description of potential or known inpacts on human
and environnmental receptors fromrel eases at the
facility. Depending on the site specific
ci rcunstances, this analysis could be based on the
results from contam nant dispersion nodels if field
val i dation is perforned.

0 A di scussion of any upset conditions that occurred
during any sanpling events or |aboratory analysis that
may i nfluence the results. The discussion nust include
any problens with the chain of custody procedures,
sanpl e holding tines, sanple preservation, handling and
transport procedures, field equipnent calibration and
handling, field blank results that show potentia
sanpl e contam nation and any field duplicate results
that indicate a potential problem Summary tables nust
be provi ded that show the upset condition and the
sanpl es that could be inpacted. The RFI QC Summary
Fornms (see Appendix A of this attachnent) nust be
conpl eted by the analytical |aboratory and subnmitted as
part of the RFI Report.

0 Assessnent of the entire QA/ QC program effectiveness.
0 Data validation results should be docunented in the RF
Report.

In addition to the RFI Report, the Departnment nay require
the Omer/ Qperator or Respondent to submit the analytica
results (database) on a floppy disk (Departnment will specify
the format). All raw |l aboratory and field data (e.g.,

anal ytical reports) nust be kept at the facility and be nade
avai l abl e or sent to the Departnent upon request.
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